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which make the child emotionally insecure and anxious. Highest rate of emotional disorders and problems of 
identification of the children with their parents, are evident in nuclear families (Douvan and Adelson, 1966, Saha 
et al. 1998). Previous researches done by the authors of this present study also evidenced prevalence of 
heightened emotionality, inattentiveness in majority of the urban families characterized by the nuclear formation 
of the families (Biswas et al. 1998; Chakrabarti et al. 2001; Saha et al. 1998; Saha & Saha, 1998 & 2004). The 
most equipped efforts by the physical health healers do not yield permanent results as the chief reason behind the 
ailments rest upon the poor mental health itself. On the other hand, psychotherapeutic approaches along with 
behaviour modifications, cognitive psychotherapy, biofeedback etc are not always suitable to the children, for 
they may not have adequate cognitive clarity and maturity required for that (Saha et al. 2005). All these 
misleading preoccupations and the social stigma concerning psychological and psychophysiological disorders and 
the conventional processes of therapeutic interventions give rise to question of option for an alternative source of 
intervention. 
Relaxation exercise is universally accepted mainly because it has a sustainable effect. Also it is free from side 
effects unlike psychotropic drug treatment. Thirdly, it involves low cost and fourthly, gives relief to mental crises 
as fast as that of brief cognitive psychotherapy and drugs (Johnsgard, 1989). Considering all these, relaxation 
exercise as an intervention is designated as safe and long effective. 
Relaxation, which is opposite to neuromuscular hypertension, is a physical state, which may be affected by 
mental or emotional stress. Edmund Jacobson (1938) is the pioneer of progressive muscle relaxation technique 
(PMR). Jacobson asserted that muscle relaxation requires no imagination, willpower and suggestion, which make 
it easy technique to learn. With most people PMR seems to be one of the more effective means of achieving 
muscle relaxation. Thus it is used with quite widely either directly or adjunctively as a therapeutic intervention 
technique (Wenrich, 1982). 
The positive effect of relaxation technique was observed by Loehr (1984), Garfield and Bennett (1984) and 
Sinha et al (1978). Literature survey reveals the inconclusive findings with regards to the attention as well as 
anxiety and relaxation relationships. Long and Haney (1988a and 1988b); Leboeuf and Lodge (1980); Taylor et al 
(1985) and Topp (1989) observed the significant reduction in anxiety level following relaxation training, but that 
was not sufficient enough to enhance attentional performance in children. Contrary to that, inhibitory effect of 
relaxation training however, was found by Falkowski and Steptoe (1983). Furthermore, DeVaney et al (1994) and 
Falkowski and Steptoe (1983) showed no relationship between relaxation training and attentive performance. Our 
previous researches however confirmed efficacy of longer version of PMR exercise on improvement in attentive 
performances and in dispositional anxiety as well (Saha et al. 1998 & 2004), but those studies were done 
following extensive methodology (45 minutes per day/ 6 days per week for 26 weeks) and with the introduction 
of longer version of PMR training therapy.  These contradictions of reported literatures prompt the researchers for 
further investigation. 
 
With such a background the present study was under taken with the following objectives: 
 
1. To study the effect of PMR on the level of anxiety of the children. 
2. To assess the effect of PMR onto the attentive capacity of the children. 
3. To see whether the effect of PMR as could be revealed through physiological measures would be corollary to 
that to be noted in the subjective experience of anxiety of the children. 
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2. Methodology 
 
2.1. Participants  
Eighty school going boys in the age range of 9-12 years with a mean of 11.18 yrs and SD of 1.19 yrs were 
randomly selected for this present experiment. Half of them were recruited from residential academic institutions 
in India, while their counterparts were selected from identical residential academic institutions in Bangladesh. For 
the experiment proper, in both of the set-ups participants were categorised into two groups, viz. Gr. A (Control 
group, not exposed to any intervention program) and Gr. B (Experimental group, received Abbreviated version of 
Progressive Muscle Relaxation – (APMR training). Thus Forty-four participants (Control no-treatment group, i.e., 
Gr. A1, N = 20, and Gr. B1, N= 24) were recruited in India, while thirty-six others (Control no-treatment group, 
i.e., Gr. A2, N = 16, and Gr. B2, N= 20) were recruited in Bangladesh. Participants were selected from urban set-
ups and they were born and raised in middle class SES and in nuclear families. All of them were identified as 
having attentional deficiency and had high level of trait anxiety and they didn’t have any history of severe 
physical or mental illness since birth. None of the participants was ever before exposed to present type of training 
programme. 
 
Exclusion criteria of the participants: 
 
1. Participants who did not attend at least 90% of the sessions out of a total of 50 sessions of the training 
programmes. 
2. Participants who could not learn the basic skills of intervention technique within the stipulated time, i.e. 10 
sessions. 
3. Participants who experienced any major or significant change in their life. 
 
2.2. Materials and Measures 
1. An information schedule was prepared to collect relevant information about the participants and their families. 
2. State-Trait Anxiety Inventory (STAI) (Spielberger et al, 1970), Bengali adaptation, Chattopadhyay et al, 
(1986). 
3. Electronic Reaction Timer (Udyog Calcutta- 2001). 
4. Physiological recorder, i.e. Galvanic Skin Resistance (GSR) and Electromyography (EMG) (Lafayette 
Instrument Corporation- 2001) to record skin conductance and electrical muscle potentiality respectively. 
 
2.3. Procedure 
Forty-four participants were selected and subsequent home visits were made to obtain relevant information 
about them and their family members on the basis of information schedule. Initially all the participants were 
administered with psychological and psychophysiological tests at the Department of Psychology, Calcutta 
University, following standard procedures adopted by the respective test devisers. This was done to obtain 
baseline information. After pre-treatment assessment (Phase-I) they were randomly assigned into two groups, i.e. 
Gr. A1 (Control group) consisted of 20 participants who received no intervention training and Gr. B1 
(Experimental group), consisted of 24 participants who received APMR training (Set of twenty exercises 
compared to the familiar version of twenty-six or twenty-seven exercises). In this training phase, the participants 
of Gr. B1 were exposed to training of APMR in a recognized institute under the guidance of a qualified and 
experienced expert for 15 minutes per day, 3 days per week for 9 consecutive weeks. Post intervention 
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assessment (Phase-II) on all the psychological and psychophysiological variables was done to all of the 
participants (both Gr.A1 and Gr. B1) following standard method of administration. During the training period a 
thorough enquiry revealed that some of the participants had not fulfilled the criteria scheduled for them and hence 
were excluded from the study. After their exclusion the total number of participants got reduced to 34; i.e., Gr.A1 
consisted of 16 participants and Gr. B1 consisted of 18 participants. 
Thereafter similar procedure was followed to carry out the second phase of assessment in Bangladesh. Forty 
participants were initially selected and subsequent home visits were made to obtain relevant information about 
them and their family members on the basis of information schedule. Initially all the participants were 
administered with psychological and psychophysiological tests at the Department of Psychology under the 
Faculty of Sports Sciences, at the Bangladesh Institute of Sports (BKSP), following standard procedures adopted 
by the respective test devisers. After pre-treatment assessment (Phase-I) participants were randomly assigned into 
two groups, i.e. Gr. A2 (Control group) consisted of 16 participants who received no intervention training and Gr. 
B1 (Experimental group), consisted of 20 participants who received PMR training. In this training phase, the 
participants of Gr. B2 were exposed to training of PMR in a recognized institute under the guidance of a qualified 
and experienced expert for 15 minutes per day, 3 days per week for 9 consecutive weeks. Post intervention 
assessment (Phase-II) on all of the psychological and psycho-physiological variables was done to all of the 
participants (both Gr.A2 and Gr. B2) following standard method of administration. During the training period a 
thorough enquiry revealed that some of the participants had not fulfilled the criteria scheduled for them and hence 
were excluded from the study. After their exclusion the total number of participants got reduced to 30; i.e., Gr.A1 
consisted of 16 participants and Gr. B1 consisted of 14 participants. 
Mean (M), Standard Deviation (SD) was computed for the obtained measures for each of the phases in two 
groups separately. Subsequently, Mann- Whitney U test and Wilcoxon Matched Pairs Sign Rank test were 
employed for intergroup and intra-group comparisons on each of the variables. 
 
3. Results 
 
The obtained results of the present study showed no differences between two groups (Gr.A1 and Gr. B1) in 
phase-I in either of the variables tested (Table-I & II). This indicates that the pre-intervention psychological as 
well as psychophysiological make-ups of the two groups were in identical status. The phase- II, post-intervention 
analyses however depicted significant differences between the two groups on all of the variables. (Table-I & II) 
also showed that participants of Gr. A1 failed to show any desirable change on all the variables assessed except 
state anxiety (SA), whereas their counterparts in the Gr. B1, after completion of nine weeks of APMR training 
showed significant changes on all the variables measures in the desired direction (Table – III).  
 
Table-I 
Means (M), Standard Deviations (SD), and U- values for the significance of difference between the groups in each of the 
different variables (Participants were Children from India). 
Variables Stat Anxiety Reaction Time 
SA TA Visual Auditory 
Phases I II I II I II I II 
Gr.A1 M 44.8 48.2 45.0 48.3 .44 .49 .27 .30 
SD 3.96 4.38 4.68 5.10 .05 .06 .03 .02 
Gr. B1 M 45.2 40.6 44.8 41.0 .43 .34 .24 .17 
SD 4.01 3.12 4.98 3.75 .04 .02 .02 .03 
U-Values  105 15* 107 16* 112 0** 103 0** 
*P<0.05, **P<0.01. 
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Table-II 
 
 
Means (M), Standard Deviations (SD), and U- values for the significance of difference between the groups in each of the 
different variables (Participants were Children from India). 
 
 
Variables Stat EMG 
(Microvolt) 
GSR (log microsiemen)  
Basal Sc SF (no.s) HB 
Phases I II I II I II I II 
Gr.A1 M 9..3 17.6 1.00 1.10 17.2 20.1 14.3 17.3 
SD 1.1 3.0 .05 .08 3.02 3.26 3.26 4.01 
Gr. B1 M 8.5 5.30 .992 .784 17.9 11.3 14.8 9.11 
SD 2.5 1.7 .05 .66 3.46 2.61 4.26 3.12 
U-Values  110 0** 93 9* 102 14* 97 7* 
*P<0.05, **P<0.01 
 
Table-III 
 
Wilcoxon- T values for the significance of difference between the two phases in each group of different variables 
(Participants were Children from India). 
Variables Anxiety Reaction    Time EMG GSR 
SA TA Visual Auditory  Basal SF HB 
Gr. A 21 6.5* 3.5* 4* 0** 0** 2.5* 4* 
Gr. B 0** 0** 0** 0** 0** 0** 0** 0** 
  SA- State Anxiety, TA- Trait Anxiety, SF- Spontaneous Fluctuation, HB- Habituation *P<0.05, **P<0.01 
 
Table-IV 
 
 
Means (M), Standard Deviations (SD), and U- values for the significance of difference between the groups in each of the 
different variables (Participants were Children from Bangladesh). 
 
 Variables Stat Anxiety Reaction Time 
SA TA Visual Auditory 
Phases I II I II I II I II 
Gr.A2 M 43.2 47.9 45.6 49.3 0.39 0.45 0.26 0.32 
SD 2.76 3.01 4.21 3.11 0.03 0.05 0.04 0.06 
Gr. B2 M 44.6 41.3 44.1 39.6 0.40 0.37 0.25 0.21 
SD 3.5 4.02 3.99 4.15 0.04 0.03 0.03 0.03 
U-Values  101 14* 108 15* 110 1** 104 0** 
 
                         
 
 
 
 
 
 
 
 
 
*P<0.05, **P<0.01 
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Table-V 
 
Means (M), Standard Deviations (SD), and U- values for the significance of difference between the groups in each of the 
different variables (Participants were Children from Bangladesh). 
 Variables Stat EMG GSR 
  Basal Sc SF HB 
Phases I II I II I II I II 
Gr.A2 M 10.4 17.9 1.12 1.27 18.4 22.3 14.9 18.5 
SD 2.03 2.50 0.04 0.37 2.29 8.16 3.72 7.01 
Gr. B2 M 10.8 6.91 1.15 0.89 17.8 6.9 15.4 10.6 
SD 1.60 2.10 0.03 0.06 3.11 2.94 3.55 3.41 
U-Values  107 1** 101 10* 95 13* 98 8* 
 
 
 
 
 
 
 
 
 
 
*P<0.05, **P<0.01 
 
Table-VI 
 
Wilcoxon- T values for the significance of difference between the two phases in each group of different variables 
(Participants were Children from Bangladesh). 
 
Variables Anxiety Reaction    Time EMG GSR 
SA TA Visual Auditory  Basal SF HB 
Gr. A2 26 9.2* 4.3* 6.2* 1** 0** 5.1* 7* 
Gr. B2 1** 0** 0** 0** 1** 1** 2** 0** 
SA- State Anxiety, TA- Trait Anxiety, SF- Spontaneous Fluctuation, HB- Habituation 
 
*P<0.05, **P<0.01 
 
In Bangladesh also a similar kind of trend was noticed. Hereto, the obtained results showed the no differences 
amongst the groups (Gr.A2 and Gr. B2) in phase-I in either of the variables tested (Table-IV & V). This indicates 
that the pre-intervention psychological as well as psychophysiological make-ups of the two groups were in 
identical status. The phase- II, post-intervention analyses however depicted significant differences between the 
two groups on all of the variables. Table-IV & V showed that participants of Gr. A1 failed to show any desirable 
change on all the variables assessed except state anxiety (SA), whereas their counterparts in the Gr. B1, after 
completion of nine weeks of APMR training showed significant changes on all of the variables measures in the 
desired direction (Table – VI).   
 
 
4. Discussion and Conclusion 
 
Beneficial impact of practice of Abbreviated Progressive Muscle Relaxation (APMR) for a considerably 
shorter period (only about 2 months) was noted both in subjective and objective measures of emotionality and 
also the resultant changes in attentive performances. Outcomes of the post intervention assessments in both of the 
studies (for instance, in India and in Bangladesh) revealed significant improvements in Basal Sc, number of 
Spontaneous Fluctuation (SF) and Habituation (HB) in the participants (of both B1 and B2) who received training 
of APMR. The observed reduction in transient (SA) and in personality predisposition of anxiety (TA) in post 
intervention assessment revealed a strong and persistent effect of PMR training on the children of Gr. B. Present 
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findings are on line with those of the previous researches done by the present authors (Saha et al. 1998 & 2004). 
Evidences of reduction in anxiety observed in this study were not supported by the findings of DeVaney et al 
(1994), while the studies of Long and Haney (1988a and 1988b) revealed beneficial impact of relaxation exercise 
on reduction of TA. The reason behind the observed no impact of relaxation training on to SA (DeVaney et al, 
1994) could be that relaxation training was introduced along with exercise reduction that might have caused 
difficulty in the subjective feeling of anxiety. Furthermore, the researchers assessed only situation specific anxiety 
(SA) which may vary according to situations. 
Actually volleys of neural impulses are generated with the voluntary increase in muscular contraction and 
these are transmitted to brain, wherein extremely complex central nervous system (CNS) events result. Followed 
by this, neural impulses return to the muscles along efferent neural fibres. When these efferent neural impulses 
reach the muscles, there is further muscular contraction, resulting in additional neural impulses directed to and 
from the brain along numerous neuromuscular circuits throughout the body. Thus the chronic contraction of 
skeletal muscles certainly overdrives the CNS, but with the release of tension (release of contraction), the afferent 
fibres relay the information of release or reduction of tension and a sense of relief certainly reduces CNS 
activation and that being mediated with hormonal involvement, reduces arousal of autonomic nervous system 
(ANS) (Harris and Williams, 1993). 
The reduction in CNS activation accompanied by enhanced ANS modulation would certainly facilitate in 
minimizing distraction and in narrowing of attentional focus adequately enough to the task relevant cues. This is 
so stated because post intervention assessment suggested a marked improvement in attentional performance was 
mediated by improvement in ANS measures. This implied that ANS adaptation by way of improved Sc 
habituation and reduced SF from arousing situations had significantly contributed in improving attentional 
performance. Thus it was evident that reduction in muscle tension mediated by prolong practice of PMR, had 
definite impact on the alteration of attentional focus from anxiety provoking thoughts, anxious apprehensions to 
the bodily sensation of relaxation. 
From the obtained findings it was observed that the children of Group A (Both A1 & A2), showed significant 
deterioration on all of the measured variables except in SA. These no-intervention children of control condition 
were unexposed to any intervention programme, and hence got no opportunity to modulate their heightened 
emotionality and muscle tension as well, which could facilitate maintenance of physiological homeostatic. It 
signifies that children of Gr. B (of both B1 and B2) owing to the intervention of APMR training have learned the 
adequate skill of controlling their physiological arousal that in turn, might have modulated their cognitive 
appraisal of anxiety (Saha et al. 2005). 
Thus from the outcomes of the present study, it may be concluded that the Abbreviated version of Progressive 
Muscle Relaxation exercise training used as therapeutic intervention for a shorter period of time, could be 
effective enough in modulating heightened emotionality; reduction of dispositional anxiety and improvement in 
attentive performances in the children of Indian sub-continent. 
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